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USE OF PHOTOACTIVATED CROSSLINKING AGENTS FOR VASCULAR 
REPAIR AND LOCAL DRUG DELIVERY 
KAIA KLOSTER, USD School of Medicine, USA 
• South Dakota, Avera Research Institute, PhotoBioMed Corp 
• This is a photoactive compound 
• Group 4-amino-1, 8-naphthalimides 
• Fluorescent 
• Peaks can shift 
• Light activation causes a cleavage at the amine position, resulting in two 
activated particles 
• Activated with blue light: argon laser 457 nm or high pressure mercury arc 
lamp with filters producing 400-500 nm range, predominantly 450 ng 
• Not associated with excessive heat or protein denaturation 
• Approx 240 J/cm2 
• Families of compounds: crosslinkers, extenders, tethers (for 
pharmaceutical agents to go to a specific tissue substrate) 
• Crosslinkers bond two substrates after photo activation 
• Extenders allow a much greater gap to be spanned, less dependent on 
light and compression 
• Tethers photo activated by blue light forms a covalent bond with a tissue 
substrate 
• Example: CAD 
o Balloon angioplasty: restenosis in 30-50% 
o Coronary stents: rest3enosis rates 10-30%, still have elastic recoil 
and cellular damage 
o Drug-eluting stints: promise of eliminating restenosis, concerns 
regarding late adverse reaction 
o Concept of the endogenous stent: expand with balloon but crosslink 
arterial proteins in the dilated state, tether heparin etc 
o NIH grant 
o In vitro immersion of arterial segments: can do 
o Tissue bonding: can bone atherosclerotic tissue 
o Repair of intimal dissections: often find where plaque is torn away, 
suggestions that are gluing down those intimal flaps 
o Intraluminal delivery of heparin does work 
• Summary 
• Can deliver drugs to the arterial wall 
• Can do tissue bonding 
• Retention of luminal gains 
• Potential repair of intimal and medial dissections 
• Tethering of re-antistenotic agents 
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• Future 
• How long wills it last? 
• Need a multifunctional catheter 
• Need to do animal studies 
• Additional potential applications: now using gel like compounds: 
• Vascular repair: can repair large holes 
• Vascular grafting: without sutures can withstand 
• Can provide scaffolding for cartilaginous repair 
• Plastic surgery 
• Cross linked collagen potential less degradation, would not have to repeat 
as often 
 
 
